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PERFORMANCE OF RETRAINED AIRMEN IN 
AIR force' TECHNICAL SCHOOLS 

I. INTRODUCTION 

The Air Force, unlike employers in the private sector, must maintain balanced manning of career fields among 
the enlisted force within the coiistrainls imposed by a closed personnel system. While the majority of apprentice-level 
positions are filled from much the same'manpower pool available to.private4iidustry, the Air Force must utilize personnel* 
already integrated into the military force to staff technician- and superirtendent-level jobs. Career field rnanpower 
overages and shortages created by such factors as attrition, ^mission and organizational changes, fluctuations in the 
recruiting pool, and teclmological advances in weapon systenis are realigned primarily through extensive retraining of 
airmen. Guided by the policies and procedures of the Airman Retraining Program (AFR 39-4, 1979), military managers 
initiate retraining actions which changr enlistees from one occupational specialty to another either within the same career 
field or in a different career field. The Retraining capability serves as a valuable management tool for adjusting imbalances 
in manpower needs in the closed personnel system. >. , 

Approximately 10,000 to 15,000 pnlistees annually participate in the Airman Retraining Program. The program 
encompasses a variety of personnel subrategories including By-T'ass, Dual Air Force Qualificatioi. (CONUS/Oversea 
imbalance), and lateral specialists whose retraining may be sel^^tive or voluntary. Managers follow general guidelines 
for Selecting and assigning^retrainees to a second Air Force specialty (AFS) according to their skills, experience, and 
aptitude. The manager's reassignment decision is, nevertheless, primarily a subjective one. The majority of relrainees 
acquire the fundamental skills and knowledge for their new AFS through formal school or on-the-job training programs. 
About 60 percent of Air Force retraining is accomplished through attendance at technical training courses, according 
to^ historical files of requests for retraining maint^ned by the Air Force Manpower and Personnel Center. By-Pass 
specialists, who constitute approximately 1 percent of the retrainees, qualify for apprenticeJevel duties on the basis 
of education, training, and experience usually acquired prior to enlistment. The remaining i*etrainees enter on-the-job 
training programs. Table 1 shows the number and percentage of enlistees requesting retraining for 5 fiscal years and 
the anticipated method of retraining. While the costs of training enlistees to proficiency in their new specialty are high, 
the volume of retrain ing witnessed in recent years and associated training expenses ere not expected to decrease. 

Little research related to the Air Force retraining program has been conducted despite its substantial contribution 
to the total personnel management system. Hook and Massar (1962) conducted a preliminary investigation of 98 AFSs 
to assess a methodology for estimating time required for retrainees to achieve proficiency in a second f}pecinltv R .>nrr^ 
findings indicated that additional specialties would need to be examined and several :al pioblcm. lo:. .ivcU ucu,. 

the methodology oonld be san*^ ^actorily applied in the operational environment. More re. itly , Titsworth (1979) examined 
(^^i\dc io^ lisfaclioi., a/ , assigmnent characteristics of retrainedand non-retrained personnel, controlling for length 
of seivict . Overa . few differences attributable to retraining status were detected in the 35 AFSs examined. The 
perceptions of retrainees and hon-retrainees^ regarding reenlistment intent, job interest, and ulilizatioh of talent and 
training were generally comparable. In a few specialties, retrainees were found to be somewhat disadvantaged with regard 
to grade/rank, number and difficulty of tasks performed, and supervisory responsibilities. The nature and scope of prior 
research restrict its utility in terms of developing retraining policy and evaluating the impact of retraining on the individual 
and military force effectiveness. A comprehensive evaluation which systematically. tracks the performance pf retrainees 
and their progress in their new occupations is needed. The current research is an initial effort in a planned series of 
investigations evaluating the Airman Retraining Program. 

The earliest progress indicators available for retrainees are measures of performance in formal technical school 
courses. The majority of retrainees who attend formal schools enroll in the same basic resident courses as non-prior^ 
service enlistees. Non-prior-service airmen ^e recruits for whom technical training is the first assignment after 
completing six weeks of basic rnilitary training. Tp provide an overall assessment of the performance of 'rainees in 
technical training, the current study compares retrainees and non-pnor^service enlistees in terms o icademic 
achievement and disposition from training. As a compel on sample, n'»M-prior-service airmen are rega: ! non- 
retrainees, since they lack previous military job experience > their oocupa*' :n;i) «j/*-ciahies 
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Table L Frequency andPercenUgeofRequesU for Retraining by 
Fiscal Year and Planned Method of Retraining 



FlKalYeur 



Method of. 
Retrtini&i; 


74 




75 




76 


1, 

V 


7T 




77 




Total- 




% 


N 


% 


N 


% 


N 


% 


N 


% 


N % 


By-Pats 


' 118 . 


.71 


145 


,94 


174 


1.19 


31 


1.11 


79 


.68 


• 547 .90 


Fonnai School 


9,667 


58.25 


8,660 


56.43 


8,099 


55.24 


1,706 


61.15 


7,707 


66,56 


35,839 58.78 


On-lhe-Job 






















'j 


Training 


6,812 


41.(M 


6,541 


42.62 


6,389 


43.58 


1,053 


37.74 


3,793 


32.76. 


24,588 40,33 


Total 


16.597 


100 


15.346 


100 


14,662 
ti 


100 


2,790 


100 


11,579 


ICO 


60,974 100 



Note, Table excludes cases with invalid or missing data (N = 76), 
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hi ihis >Uu\\ . thr rhai actcristic s nf the rclraincrs upon entry into flic new ^pctMaltics arc cxamiiiid U) assess ihc 
iiMpacl of various la^ lors av. technical school perlurniance arui their ixaciitial iniplic atioiis f(»r retraiiicc sele<*tion and 
assi^^nrnenl proce(kires. One ohjcclive is U) determine if there are (jptiinal points ni a inilitan' carecrMor clian^^ing 
specialties. A second factor of interest is the career status of the enlistee at the thne of retraining. The n'asf)ns un<lcrlyiii»i 
retraining decisions may differ for non-care(^r ai;-! ^-areer airmen who clianp' sf)ecialt ies prior to (jr after 'i year^ ol jnilitary. 
service. No:i-eareer enlistt^es typically retrain U) meet Air Force manpov/er needs Qr<hje to discpialificalion in llicir current 
s})ecMally, wl ile career airmen more frequently retrain ui conjunction with reenlistment to enham-e , promotion 
opportunities or to satisfy individual career interests and g(»als. The success in training of these two {)crsomicl j{roups 
is evaluated to detennine the merit of promotin{^ retrainiuf^ among career enlistees.. A further issue is transterahility of 
skills and knowledges from previous nnlitar>' occu[)ations. Of interest is fhe impact on training performance of transferring 
from an AFS with similar or dissimilar recjuisite joh skills. r 

A final study ohjeetive is an examination of the influence of a[)tilude on training outcomes. Selection tests 
administered to enlistees to d^Jlermine (pialifieations for entering occupational specialties are validated against lechnica4 
school perfonnance measures. Consequently, the performance of hoth retrainees and non-retrainees would he expected 
to he positiv(^ly related to aptitude achievement. Although impri)ve(l performance with higher aptitudes is anticipated 
for holli groups, it is possible that, for a given aptitude level, retrainees will he superior to the non-prior-service crdistees 
because the previous military experience of the retrainees may favoral)ly impact performance. Thus, a maj(jr purpose 
of the investigation is to detenninc under conditions of erpial a[)titudes whr'ther retrainees would [)erforni belter \t\ 
training. 



II. METHOD 

Data on enlistets who attended basic technical training schools between July 1973 and December 1977 were 
extracted for analysis from Air Force historical personnel files. Demographic, performance, and personnel variables were 
retrieved from the Uniform Airmen Record (UAR), Position and Classification of Enlistees (PACE), and technical training 
(T-'68) files maintained by the Technical Services Division of the Air Force Human Resources Laboratory, and from 
Retraining History fdes developed by the Air Force Manpower and Personnel Center (AFMPC). Excluding eases with 
missing or invalid data, the final sample contained 251 ,202 enlistees attending 272 technical schools. As shown in Table 
2, both retrained and non-retrained groups included male and female enlistees and were racially mixed, with the majority 
having completed at least a hijgh school education. 

Specific data elements were extracted from historical records to examine the relationships between performance 
in technical sohool and retraining status and aptitude. In addition, several factors which may potentially impact retrainee 
selecliori and assignment procedures were evaluated. Data on amount of service, military career status, and type of 
background experience attained before retraining were retrieved for analysis. 



Predictor Variables 

Enlistees were identified as potential retrainees if personnel records verified that the request for retraining as 
documented on AFMPC Retraining History files was subsequently approved. Retrainee status was confirmed if the 
assijgnment AFS before retraining was different from the AFS of the technipal school course attended or if technical 
training records identified the student as a retrainee. Non-prior-service enlistees were designated as non-retrainees if 
Ihcy were enrolled in basic technical training in conjunction with their initial military assignment. Aptitude scores were 
derived from the Armed Services Vocational Aptitude Battery (ASVAB) (AFR 35-8, 1978). The ASVAB yields four 
aptitude index (AI) composites: Mtechanical (M), Administrative (A), General (G), and Electronics (E). Raw scores on 
the composites are converted to a 20-interval centile scale (01, 05, 10, 95). Entry prerequisites for most Air Force 
career fields indlude a qualifying score on one of the four AIs (AFM.39-1, 1982). Aptitude scores u.^ed in the analysis 
corresponded to the selector AI of the technical school cours'^ attended by the enlistee. 

Among the retrainees, amount of military experience was ncorded as the total number of months of active Federal 
military service (TAFMS). TAFMS values ranged from zeio to 240 months. The career status variable was also based 
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TaMe 2. Percentage ofRetrainees and Non-Retrainees 
by Sex, Race, and Educational Level Categories 



Edupatiojiel Level 

Rare 



' Other/ Il^h School Non- 

' N Male Female ^ite Blaok llnbown Graduate Graduaie 



Relrainee 19,885 M 7.02 80.38 17.M 1% 99.16 .84 

Non-relrainee . 231,31? 88.80 11.20 84.54 13.13 2.33 97.91' 2.09 
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on the number of months of militan' service. Enlistees were designated as non-career if they had served 36 months or 
less at time of retraining or as career if more than 36 months of military service had been completed. Type of background 
experience identified the aptitude requirement of the specialty to which the, enlistee was assigned prior to retraining. 
That is, background experience was designated as Mechanical, Administrative, General, or Electronics depending on 
the specialty of origin. If the pre-retraining AFS identification code was invalid or not available from the Retraining 
History files, background experience was coded as unknown. 



Perfo rftipnce Criteria - 

Pass/fail status and final school grade in technical training were used as criteria. The reason for terminating technical 
training was used as the basis for generating the pass/fail dichotomy. School graduates were identified as passes. Failures 
were eliminated from training due to substandard academic performance, medical disqualification, death, or other/ 
unknown reasons. For a subset of enlistees who passed technical training, an index of academic achievement in the form 
of a final school grade was recorded in percentiles ranging from 60 to 99. Since performance rating standards in each 
school could not be assumed to be equivalent, final school grades were standardized to permit analysis at other than 
the AFS level. The standard score transformation yielded a me^n final school grade equal to 50.0 and a standard deviation 
equal to lO.O in each technical school. A summary description of predictors and criteria is shown in Tai>le 3. 

Table 3i. Summary of Predictor and Criterion Variables 



Variable 



Dcscriptiori 



Retraining Status 
Time in Service 

Career Status 
Background Experience 

Aptitude 



Pass/Fail Status 
Final School Grade 



Predictor 

Dichotomous variable identifying the attendee as a retrained or 
non-relrainee. 

Continuous variable specifying for relrainees the number of 
mon ths of military service experience before enrolling in technical 
training for a new AFS. 

Dichotomous variable idenlifying'retrainees as non-career airmen 
with 36 or fewer months of service experience -areer airmen 
with more than 36 months of service experi. 

Categorical variable assigning relrainees accAc ^ ''e 
aptitude index (AI) of the pre-relrai'ning AF^ r.vj of the 
follov/ing five types of background experience Cit^gories: ^ 
Mechanical, Administrative, General, Electronics, or Unknown. 

Percentile score achieved on the ASVAB composite which 
corresponds to the AI entry prerequisite of the technical school 
attended. * 

Criterion 

Dichotomous variable idenlifyin/lhe attendee as a graduate 
(pass) or eliminee (fail) /rom technical training. 

Grade'assigned upon completion of technical training course 
expressed as a standard score. • 



aiialyBifi for (mch specialty due to insufficienl sample sizes for some AFSs as well as the large rsumber of AFSs overall. 
Categories of AFS.s with common selector aptitude index (SAI) requirements were therefore established in keeping with 
Air Force personnel selection pra^-itiees (AFR 35-1, 1981). The SAI level designates the minimum aptitude score on 
oiie of the four Al composites (M, A, G, or E) required for entry into an AFS. To illustrate, specialties in the Mechanical 
(M) aptitude area w^re categorized by minimum aptitude scores of 40, 50, and 60 to form SAI subgroups designated 
M^JVI'SO, and M 60. Those specialties with entry prerequisites on both or either of two SAIs were cjategorized by 
ihe first requirement listed in regulations effective during the 1973 to 1977 time frame. These procedures resulted in 
18 SAI subgroups. The number and percentage of total cases in each SAI subgroup are presented in Table 4. Also shown* 
usinj5)a five-digit Air Forc(^ identification code are those specialties withjhe highest technical school enrollment in each 
subgroup. . ' ' - ' I 

Tafc/e 4. Selector AI Subgroup Composition 



SAI 

Suhgmup 


• . /: 
N V / / 


% of 
Total N 


Numbrr nf 
AFSs 


Re piv s e uta tive AFSs 


M'K) 


■ // 

32,492 

/ 


12.93 


52 


42132, 42133, 42330; 42335, 42632, 
43230, 53133, 53430 


M Ml 


1 


1 o.u / ^ 




43130 43131C 431 31 E, 4313 IF, 
44330G, 54330, 54,530, 60531 


M6() 


13,463 ' 


, 5.36 


2 


46130,46230 


A 'K) - 


10,27.5 


4.09 


6 


; 60230, 60231,70230 


A 30 


> 

1,004 , 




1 

.1 


605'?0 


A(>0 


1 J) /; r 'J 




0 


20731, 29333, 64530. 73230 


A 70 




97 


1 ■ 
1 


% 

65130 


A 80 


' 'I A/i 1 


1 /i^ 




672*31 67232 


G40 


30,5/0 


1 ' 


19 


57130 62230 63130 64730, 81 130 


G50 




1 07 
^ 1 .V / 




53135 81230 


(;60 


33,VoZ 


1 o.oo 




27230 27430 27630 29130,81230, 
90230, 90430,-90630 


G65 


boo 


9 'X 


1 ■ 
1 




G70 


121 


.05 


2 


241.30,79131 


G80 


. ^ 6,142 


2.45 


23 .' 


c\ f\ r\ f\-n T r firvroA f>A/'^rv OCl^/l 9C9Q1 

2030RU, 20530, 20630, 251iO, Zbz6\ 


' E50 


2,444 


.97 


5 


54130G,54231 : 


EGO 


4,314 


1.72 ■ 


8 


36231^36232,36234, 36330 


E70 


454 


.18 


1 


46330 • 


E80 


41,035 


16.34 


79 


30332, 30430, 30434, 30630, 30730 
32531, 32830, .32831, 32833 


T^tal 


251,202 /j 


100 


272 • 




complete list of AFSs included in subgroup analyses is avail 


able upon request. 
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Descriptive statistics for the sample were obtained in the form of frequencies, percentages, means, and standard 
deviations for.each of the predictor and criterion variables within SAI subgroups. Jo evaluate the effects of retraining 
status and aptitude on training outcomes, a series of multifile regression analyses (gottenberg & Ward, 1963) was 
performed within each SAI subgroup using the pass/fail dichotomy apd standardized final school grades as criteria. This 
procedure provides the opportunity for testing specific hypotheses about the influence of variotis classes of precictor 
variables while holding constant the effects attributable to the remaining (co-) variables. The tests were conducted by 
comparing the errors of prediction associated with a ^iven set of variables (starting model) with the errors associated 
.with a reduced set (restricted model) after adjustment for the appropriate degrees of freedom. An. F-ratio and 
corresponding probability level computed on the basis of this comparison v/as used to evaluate the statistical significance 
of the results. 

The starting model for the analysis contained all of the basic predictor variables together with a number of non-linear 
and interaction terms (retraining status X aptitude, aptitude squared, retraining status X time in service X career status, 
etc.) to insure a relatively complete specification of potential relationships. Several restricted models were defined for 
^purposes of investigating specific sources of influence attributable to retraining status and aptitudes. For each type of 
training outcome within SAI subgroups, the fdllowyig research questions were addressed; 

L Retraining Status.,- Do retrained personnel with differing time in .service, career statu.s, and background 
experience have the same expected performance in technical training as .aon-r^trainees at fixed aptitude levels? 

a. Time in Service - Do retrainees with differing amounts of time in service have the same expected 
performance, holding the career status, background experience, and aptitudes constant? • 

if. Career Status ^ Do retrainees with differing career status have the same expc;cted peribrmanee, holding 
the time in service, background experience, and apt&tudes constant? 

• <j . _ 

c. Background Experience - Do reizainees with differing background experience have the same expected 

performance, holding the time in service, career status, and aptitudes constant? 

2. Aptitude - Do persons entering technical training with differing aptitudes have the same expected performance, 
holding the time in service, career status, and background experience (for retrainees) constant? 

For those sources of effect that were found tobe sigiiificant, an inspection of the direction and magnitude of the differences 
was made to provide additional insight into the findings. (See Appendix A for a detailed discussion of the analysis.) 

. III. RESULTS 

General characteristics of the sample are reflected by summary statistics of criterion and predictor varioMes within 
5AI subgroups. In the total sample, approximately 8 percent of the 251,202 technical school attendees were retrainees 
(N = 19,885). The remaining92 percent were non-ret]^ainees(N p 231,317) without prior military service, As reflected 
in Table 5, retrainees typically comprised less than 20 pen^erjt of the eases in* each SAI subgroup. The percentage of 
retrainees was higher than non-retrainees only in the A 70 and G 70 subgroups. 
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Perfonruitice meusiires on the pass/fail criterion are also summarized in Table 5 for relcainees and non-retrainees 
. within subgroups. Inspection of percentages of school^ graduates (pass) and eliminees (fail) indicates that the majority 
of school attendees successfully completed training. Percentages of graduates for SAI subgroups ranged from 86 to 100 
for retrainees ano from 81 to 98 for non-retrainees. In 10 of 18 subgroups, the percentage of retrainees successfully 
completing training was«higher than that of non-retrainees. 

'Mean and standard deviation values for the final school grade criterion, as shown in Table 5, were computed for 
^a subset of the enlistees who passed technical training. Thqs, the number of cases used in analysis of the final school 
grade criterion was less than those used forthe pass/fail criterion. Mean values of standardized final gchool grades indicate 
that the academic performance of retrainees in the 18 SAI subgroups was higher than the aver^fe score (50.0) achieved 
in each 'technical school. Compared to non-retrainees, the academic performance of retrainees was superior in all 
subgroups with the average achievement of retrainees ranging from about 1 lo 12 grade points higher. Perfohnance . 
measures on both pass/fail and final school grade criteria indicate that, relative to non-retrainees, attrition from technical^ 
training is lower and academic achievement is higher Among retraine4 (enlistees. 

• # ' 

Descripliv^.^statistics for predictor variables used in the analysis of the pass/fail criterion are provided for SAI 
subgroups irfTable 6. Summary data for aptitudes indicate that scores were higher on the average for non-retrainees 
in neariy two-thirds of the subgroups. Mean aptitude differences in the non-retrainees' favor reached as high as 5 to 
8 points. However, in most subgroups the differences were small (3 aptitude percentiles or less). 

Summary statistics for three additional predictors, i.e. , time in service, career status, and background experience, 
dre also presented for the retrainee group (Table 6), The average number of months served in the military before retraining 
to a new specialty ranged from about 30 months (2:5 years) to about 92 months (7.5 years). In all SAI subgroups, there 
appeared to be little cc isistency in the number of months served before retraining. The career status variable revealed 
. that in 14 of 18 subgroups more changes in occupational specialties occurred after 3 years of military service (career) 
than before (non-career); the M 40, A 40, A SO, and G 50 subgroups were exceptions. The data on type of background 
experience did not clearly support a trend for retrainees to primarily transfer to a specialty with the same AI as the pre- 
retraining specialty. Transfer patterns were indeterminate in several SAI subgroups due to the-onayailability of AI source 
of TrahsfeFdata for a suBMantiarproportion oflhe retrainees. WhereajB~con8iderable retraining among Mechanical, 
General, and Administrative AIs was noted, the percentages of retrainees transferring fro4 Electronics specialties were 
usually small. A pattern regarding the background of transfers to Electronics specialties w^ not clearly established due 
to lack of data on retrainees in E 70 and E 80 subgroups. A set of summary statistics of predictor variables p'aralleling 
those provided for the pass/fail analysis sample is presented in Table 7 for the reduced sample of. school graduates used 
in the analysis of the final school grade criterion. Findings regarding aptitude achievement, time in service, career status, 
and background exjierience of the final school grade sample corresponded closely to those noted forthe pass/fail sample. 



\1 



16 

13 



SummaryStaliBticBofPrediclorVariablesforRetrabeeBa^^^ 
. Non.RelraineeBbySAISubgrouponPa8B/FailCirilerion 



Ketrilnce 

CarccrSutni Backffouiia Experience Non-retr»inel 



Timeln Non- . , j 

A ptitude ■ Service CireCT Cire« Mech Ad^ Geii . Elw . bown M^At 

^ .. '; .. on tf. tf, CI. % % • % .-.N Mean 8D 





N 




SD 


Mean 


SD 


M40 


' 1,521 


60.2:') 


18.52 


42.93 


50.18 


M50 ' 


. 2,102 


63.15 


16.20 


55.62 


41.30 


M60 


177 


61.58 


16.01 


46.46 


31.16 


A40 


377 ■ 


60.31' 


16.64 


30.78 


^30.01 


A50' 




66.14' 


15.76 


,49.08 


.42.66 


A60 


.1,683 


65.86 


14.41 


70.31 


54.28 


\70 


353 


75,40 


11.04 


59.23 


34.36 


A"80 


239' 


82.97 


8.60 


55.59 


44.30 


G40 


1,101 


ai6 


15.31 


70.94 


58.90 


G50 


302 


-65.71 


,14.68 


34.53 


40.22 


G60 


6,010 


70.03 


13.33 


68.43 


5P.33 
42.01 


G65 


159, 


76.86 


13.07 


60.20 


G70 


73 


74.73 


10.33 


87.23 


47.25 


G80 


841' 


81.44 


10.84 


65.56 


53.31 


E50 


T6r 64:97^ 


"T4;2^^ 


"91.97- 


"~65;37 


E6() 


593 


71.57 


14.46 


71.61' 


54.05 


E70 


27 


80.74 


8.57 


79.11 


32.48 


E80 


' 3,894 


84.56 


7.83 


72.51 


48.21 




19:08 2.66 19.84 38,274 64.96 17.75 



77.74 22,26 m,W 'iUl lo.^^ '*.o7 j,.^-! u^^^^^^ — 
88.89 11.11 25.93 18152 33.33 7.41 14.81 427 76^11.89 



ERIC 



TM, Snnuuarjf Statistics of Predietor Varidlefefor Retroinees and 
Non-RetralneeibyS'AISiibgrouponFiyScl£(M)lGradeCri^^ 

RetnloM 







\ 






CireerStitni 


I 


tickgroaadExpei 


■lenee 




Noii^relraiflce 






S ' 




Imtm 


d Mam 








Iln. 




lAl 


t 


Apdtnde 


Sf)rvicfi 

vvl Tfvv 


\ 


Mech 


Adn Gen 


Elec 




Aptitude 


P N 


Mecn 


SD 


Mcim 8D 




% ■ 


% % 


% 




N , Mem SD 


M40 


s 

' 1,351 


60.23 


•18.33 


Af) Oft A(\ CI 

1 


' A^tL AA 

4z.5o 5/.44 


OU.Ud 


lA 7Q ID 


• A 74, 




00 flA7 w ai 90 




^ •1,974 '63,44 


16.13 


CA 10 A} l\1 

00. u. 4I.U7 


70 /1(Q 07 CI ' 




1Q Q7 10 AA 


0 7/t. 


OA /to 


Oft 7AC (.C OC 17 to 
jO,/UJ Od.uO 1(.V7 


If 

Mw 


160, 
347 


618^ 


15.90 


AO nt\ on 
4o,W oU.To^ 


. 7/1 00 OC AO 




01 oc; OQ 7C 


9 19- 

o.lo 


11.00 


10 /;aq /;q 7Q K la • 

U,0t7 07. iO 13. lu 


A40 


60.98 


'16.61' 


01 1C\ OA 00 


00 AO 77 CO 




01 QQ 0«i A7 ' 


C 10 

o.iy 


a 7^; 


Q/t«il W'fll Kfta ' 
7,t01 D7i01 lJ.(W 


A50 


66 


66.14 


15.76 


An AO At) 

49.08 42.00 


Al} (\A C/: AA 

4o.y4 5o.Uo 




ail Qi; OC 7/; 


1 CO 


a Aa 


Q7A M Oft l.a /JA 


A /A 

A60 


1,614 


65.87 


14.41 


71 tA tA Al 

71.54' 54.01 


lA 00 OC 77 

^5.// 


00 10 


OA ^0 95 71 
0U.4£ 00. /i 


A 71' 
4. /I 


Q A(i 


10,1ft < OO.w IJ^.Ov , 


A ^A 


350 f 


75.43 


11.04 


CA dil 0/t CA 


00 OA 17 1/1 

oz.oo 17.14 


OA on 


/Irt CI O/H HA 

4U.il J ^4,UU 


A 00 


o.oO 


aA^i 7/;aa qqa 


A AA 

A80- 


230 


82.89 


8.62 


56.97 44^36 


63.91 36i,09 


tio./U 


37.Bci 22.61 


12.17 


fl 7A 


a OIQ fl'i AA fl 09 • 


ri JA 


1,036 


63.27 


15.17 


72.50 59.01 


67.86 32.14 


OA Qt 


14.77 26.16 


^2.99 


ac lA 

30. H 


ai 107 Al AO K A? 
04,l7.f 01.^*7 10,0/ 


r* TA 

G50- 


272 


65.97 


14,85 


32.99 40.^9 


33.46 ,.66.54. 


OQ ]fi 


14.71' 54.41 


3.68, - 


A AA 


A Afla fA'^fi A% AO 
00,00 lO.OZ 


G60 


4,956 


70.46 


13.37 


68.88 51.26 


75.61 24.39 


0^ 01 


20.90 38,68 


9.00 


D;1U 


^0 flOA 7a Aft 1 a 7A 
Z^0£4 /O.UO 10. lO 


G65 


144 


78.02 


12.76 


60.73 40.93 


83.33 16.67 


0;* AO 


16.67 22.22 


i3.i9 


la 00 


a7^; flo ia lo 

0(0 OZ.OV.IU.U 




35 


73.57 


10.25 122.91 39.94 iOO.OO 00.00 




20:00 22.86 20.00 


000 


aa 7Aflc; ftoo > 


G80 


. m 


81.59 


10.87 


62.35 '49.40' 


75.71 ■24.29 


22.06 


14.75 42.62 


10.73 


9.84 


4,217 86.18 8.16 


150 


M 65:34 


-14:12" 


"94:08 65.71 


77.98 22.02 


43.75 


10.71 21.43 


19.35 


4.76 


1,790 66.00 13.48 : 


E60 


489 


71.61 


14.62 


71.51 53.19 


■ -77.91 22.09 


37.63 


12.47 20.45 23.93 


5.52 


3,092' 69.5fi 11.76 


E70 


' 26: 


80.96 


8.66 


79.08 33.10 


88.46 11.54 


26.92 


15.38 34.62 


' 7-.69 


15.38 


411 76.62 11.74 


E80 


3,445 


84.88 


7.71 


74.49 47J 


\ 87.55 12.4J 


26.88 


10.36 14.60 30.77 


17.39 


31,779 84.52 8.47 



ERIC 



' . ■ :.■ 18 



PftBs/Fall Performance 



The results of the ^ass/fail analysis within SAI subgroups are provided in source table format (see Table B-1 in 
Appendjx B) and are further summarized in Table S. The overall retrainee versus nonrretrainee comparisons in the first 
row of the table indicate that retraining status contributed significantly to the grediction of course completiqn over and 
above the selector AI in 13 of the 18 subgroups. That is, retrainees categorized by time in service, career versus non- 
career status, and background experience were found tojiav6 different attrition rates than non-retrainees at.fixed aptitude 
levels. The effects of entry level aptitudes, shown in the last row of the pass/fail analysis summary in Table 8, were 
found to be significant with respect '(o c^ourse completion in 15 of the 18 subgroups. Both retrainees and non-retrainees 
as a group exhibited systematic differences in their probability/of completion a^ a function of aptitude scores available 
upon entry into tra nirig. Major^eiTccts due to retraining status and aptitude were found to be non-significant in 3 of the 
18 subgroups. In two subgroups (G SOqnd.E 70), aptitude effects were statistically significant but retraining status effects 
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Not«. An asterisk (♦) iii the table indicates statistical significance (p < .05) for a predictor. The deaignaiion nsspecifiesa" 
non-significant predictor. Comparisons where insufficient data were available are coded n^. ^ 



Among retrainees, pass/fail rates varied as a function of time in military service in 13 of the 18 subgroups, as a 
function of career status in 12 of the 18 subgroups,, and according to type of background experierice.in 8 of the 18 
subgroups. ' o 

An.inspection of the regression coefficients associated with the subgroup equations revealed some general trends 
in the data. Graduation rates for the retrainee groups at fixed aptitude levels were typically higher than for non-rptrainees, 
although instances wKere non-retrainee performance equalled or exceeded selected categories of retrainees were not 
uncommon. The rates for non-retrainees were frequently higher than for non-career retrainees. Overall, there was 
substantial variation in graduation rates for retrainee categories within subgroups. Ranges of differences as large as 10 
to 20 percent were not uncommon. Within subgroups, the probabilities of completing training for non-retrainees were 
typically within the upper and lower boundaries of any retrainee category. 

\ Characteristic findings for the aptitude variables were that the probabilities of completing training increased with 
higher aptitude scores for both retrainees and non-retrainees in all but 4 of the 15 significant comparisons. The increases 
in expected completion rates from the selector AI minimum to the 95th percentile ranged from 1 to 12 percent for 
retrainees and from 1 to 18 percent for non-retrainees. For the majority of domparisons, the improvement in cornpletion 
rates as aptitude scores increased was greater for non-retrainees than retrainees in the same SAI subgroup. This trend 
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\va8 particularly evident in the three Electronics clusters. Exceptions to the generally positive findings for aptitudes were 
noted ill three specialty groups (A 50,' A 70, and G 70) where selector Ah were rion-significant and in five specialty 
groups (M 60, A 60, G 40, G 50, and E 50) where they were significant and positively related to the criterion in the ^ 
lower aptitude ranges but turned slightly negative in the upper ranges, ^ 

. For the retrainee group, there were no apparent consistencies across all specidlties detected for the influence of 
time in service on completion raters. Pnsitiv^ and negative effects on course completion rates were noted about equally 
often across the different time-in-s^ rv^- levels depending somewhat on career status and source of background 
experience. Further, the direction o;' t t: iime-in-service effects appeared to vary according to SAI entry requirement. 
Within specific AI categories, the effeqts of service length were sometimes appreciable-5 lo 10 percent differences in 
expected completion rates between the shortest and longest tenure grojaps. Training completion probabilities are shown 
fora representative subgroup in Appendix A (Table A-3) to illustrate the time-in-service findings. ^ . i 

■ . ■ * - 

In the 12 of 18'SAI subgroups wllere careei status was found to be significant, there was a hiarked trend for career 
airmen to hav^ higher graduation rates than non-career airmen at the 36-monlh point. It was not uncommon for the 
carcerisls to have a 10 percent higher chance for completion when other factors, such as backgrbund experierice and 
aptitude, were field constant. The consistency of the results was particularly noticeable among retrainees with 
Mechanical, General, and Administrative backgrounds. *^ 

• . • * i ^ 

Although background experience was found to be significant in- only 8 of the 18 subgroups^ there were some 

noteworthy trends in the data. The expected level of performance for transfers from the Electronics specialties was 

generaliy higher regardless of the occupational category into which they were being transferred. When the same AI 

subgroup was the source or transfers, moderate' success probabilities relative to retrainees with different backgrounds 

were noted. The extent lo which the Various backgrounds contributed to successful course completion appeared highly 

dependent on career status,- time in service, and SAI subgroup. Within a given specialty, the differences between groups 

ranged from'triVidl to consequential (10 percent or greater). Group differences in background were more pronounced 

among non-career aimfen than among careerists at fixed time-inrservice levels. 

Final School Grade Performance - . , / 

Detailed analysis results for the final school grade criterion are presented by SAI subgroup in Appendix B (T^le 
B-2). As shown in the first line of the summary of the final school gpade analysis in Table 8, significant retraining status 
effects were found in 16 of 18 subgroups. With the exception of M 60 and E 70 schools, the final school grades achieved 
by retrainees with varying time in service, career status,. and background experience characteristics were significantly 
different from those of non-retrainees with equivalent aptitudes. Aptitude scores currenf^at time of entry, into technical 
training made a significant contribution to the prediction of academic achievement for the combined group of retrainees 
and non-retrainees in all subgroups, as shown in the last line in Table 8. 

Analyses pertaijiing solely to retrained airmen revealed differences in final school grades attributable to time in 
service and career versus non-career status in each of eight SAI subgroups. Further," in nine subgroups, academic 
achievement among retrainees varied as a function of type of background experience. * \i • 

Regression coefficients indicated that retrainees in all time in service, career status, and background experience 
categories achieved higher grades than did non-retrainees at fixed aptitude levels in eight subgroups. The trend |>er8isted 
with few exceptions in eight additional subgroups. Among the various categories of retrainees, performance differences 
of 4 to 12 standardized grade points were typical. Relative to i*etrainees, the non-retrainees never equalled or exceeded 
the highest and were commonly inferior to the lowest performance level achieved by any retrainee category in 16 
subgroups. 

The findings regarding the influence of aptitudes on scholastic achievement were very consistent. Final school 
grades increased with higher aptitudes for both retrainees and non-retrainees in each of the 18 subgroups. Performance 
improved from 3 lo 16 standardized grade points among retrainees and from 2 to 14 grade points among non-retrainees 
• across the aptitude range of interest (minimum selector AI to 95th percentile). The amount of increase in performance 
was greater for non-retrainees in nine subgroups and for retrainees in five subgroups. However, these differences were 
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hot appreciable (lesa than 5 grade points) for any comparison." In the remaining four subgroups, performance increased 
by the same amount for fetrainees and non-retrainees. 

Time-in-service effects, while significant in less than half of the subgroups (8 of 18), were generally positive. 
Academic achievement levels usually increased as more months of military experience were acquired before retraining 
to a new occupational specialty. Additional military service, beyond a certain point, however, did not consistently have 
a favorable, impact on school grades. In fact, for some groups, increased experience beyond the 8econ4 or third term 
had a negative impact on training outcomes. Performance as a function of time in service was apparently dependent on 
career status, background experience, and SAI entry requirement. Within these retrainee categories, improvements in 
performance between the shortest and longest tenure groups were usually in the range of 1 to 10 standardized grade points, 
while performance declines rarely exceeded 5 grade points. An example of these time-in-service effects is shown in 
^ Appendix A (Table A-4) for a representative subgroup. 

Comparisons at the 36 months of service point in eight subgroups revealed a slight trend for career airmen to perform 
better than non-career airmen. Whether non-career or career letrainees achieved superior grades seemingly depended 
on type of background experience, Appreciable differences in, performance (greater than 5 standardized grade points) 
as a function of career status were found in approximately one-third of the comparigoris^ 

• Several patterns regarding source of transfers were detected in nine subgroups where type of background experience 
made a significant contribution. There was a marked trend for Electronics transfers to have higher grades whether 
retraining into a specialty with the same or different aptitude index. Crenerally, retrainees transferring within the same 
occupational category attained intermediate performance levels. Grade achievement levels as a function of type of 
background experience were apparently dependent on time in service, career status, and SAI subgroup. The ranges of 
grades scored by retrainees within subgroups with different background experience were generally appreciable (greater 
than 5 standardized grade points). 



IV. DISCUSSION / 

Overall, the results may be viewed as demonstrating that retrained airmen enjoy considerable success in basic 
technical training for Air Force occupational speciaUies, Retrainees perform as well as, and in many schools appreciably ^ 
better than, non-retrainees when both have equivalent aptitudes. A comparison of performance levels as a function of 
aptitude scores shows a characteristic increasing Relationship for both retrainees and non-retrainees. This finding is 
ponsistent with prior. research demonstrating the validity of ASV AB scores as a predictor of training performance (Vitola, ' 
Mullins, & Croll, 1973) and hence as tke fundamental prerequisite in personnel selection and assignment. Of particular 
salience in the investigation is the finding that although retrainees in most SAI subgroups have lower aptitude scores 
on the average than do non-retrainees, retrainees achieve higher perforrhance levels. This finding is consistent with 
results of a Navy study evaluating the performance of "strikers" for paramedical training (Boodi, McNally, & Berry, 
1975). Recruits initially assigned to general duty Nav>' jobs may later "strike" for assignments to technical duties, and, 
after satisfactory p^x^rformance during a brief on-the-job training period, ehter formal training for the specially. Strikers, 
like Air Force retrainees in that they have prior experience in a nriilitary occupation, had lower attrition rates and better 
school grades than did a comparison gr6up of new recruits, even though aptitudes for the two groups were' not statistically 
different. . ' 

■ . { . 

Current research findings provide support for the interpretation that familiarity , with military life may favorably 
impact the technical school achievement of retrainees. As retrainees acdju ire more time in service before changing 
specialties, evidence was found that their performance in technical school generally improves.. The retrainees vrouldv 
appear to capitalize on their prior experience as they become more knowledgeable about and accjimated to military.life. 
The positive influence of tli^me-in-service variable, as well as the finding that career airmen typically perform better 
than non-career airmen, may also reflect motivational factors. As tenure increases, enlistees have typically b^n found 
to strengthen their commitment to 3 military career, as shown by their increased propensity to reenlist and increased 
job satisfaction (Gould, 1976). Airmen/retraining afte]i3 years of military service would be more likely to be changing 
specialties in conjunction with decisions to reeiilist for another tour of duty, to improve promotion opportunities, or to 
satisfy individual career goals. Inferior- performance by non-career airmen may reflect die less desirable reasons and 
motives which apparently accompany specialty changes .within the first 3 years after enlistment in the Air Force. 




Seemingly, thent? retraitiees more often retrain due to substandard performance or disqualification in their first specialty 
assignment or selectively to meet Air Force manning requirements. It has also been suggested that some retraining during 
the early years of service is an attempt to acquire skills more marketable in the private sector after discharge. A factor 
which likely underlies the performance findings for both time in service and career status variables is the normal attrition 
process in the enlisted force. Across time, attrition creates a residual group of more motivated and capable enlistees 
ofwhichretrainees areapart. . o 

Support for generalization of skills and knowledges from specialties with the same AI was found in that these transfers 
generally attained moderate performance levels reldtive to those transferring between different AIs. The transfer of 
training literature, however, , would suggest that the influence of background experience before retraining on training 
performance outcomes would have been more substantial than was observed. Transfers from Electronics speciahies, 
though small in numbers, typically excelled in training regardle^ of their retraining SAI subgroup affiliation. These 
retrainees may also be a residual group of high caliber personnel. As graduates of Electronics training, they would have 
completed a reputedly rigorous program before retraining. Other factors which may h^ve contributed to the trend noted 
for Electronics transfers axe not readily apparent. Overall, the relatively substantial numbers of retrainee cases without 
prior experience data may have mitigated anticipated transfer-of-training effects. Alternatively, more specific information 
on similarity of skills and knowledges than AI area alone may be necessary to determine transferability among specialties. 

Analysis of the two performance criteria-pnss/fail and final school grade-^id not yield equivalent results in all of 
the SAI subgroups. In general, retraining effects were detected with greater regularity and interpretations were more 
consistent in the final school grade comparisons than in those using the pass/fail dichotomy. The same was true for 
V^itude effects which were significant in all grade comparisons but in only 15 of 18 groups on the training completion 
criterion. A possible explanation^ofjhese findings may be found in the nature of the two criteria. Final school grade 
pertains almost exclusively to ^caJemic achievement in technical school whereas pass/fail is more complex in definition. 
Failures can and do occur for reJa^ons that have nothing to do with academics, for example, medical disqualification, 
disciplinary problems, or personal hardship. For purposes of evaluating policies on entry requirements from these data, 
the primary emphasis should focus on the move stable acadfemic criterioni with secondary consideration given to possible 
impact on attrition rates. 

Since the present study applies only to performance of retrainees attending basic technical schools, some caution 
should be exercised in generalizing the findings to By-Pass specialists, lateral retrainees, and airmen preparing for 
apprentice-level duties through on-the-job training. Research involving these types of personnel has yet to be conducted. 



V. CONCLUSIONS/IMPUCATIONS 

The following major conclusions were supported by study of the performance of retrained ^irmen attending basic 
technical train ing schools for Air Force occupational speciahies. 

1. The performance of retrained airmen as evidenced by academic achievement and training completion rfites is 
comparable, and in most schools superior, to non-prior-servic e enlistees with equivalent aptitudes . 

2. Scholastic performance in terms of final school grade for retrainees tends to improve as more time is spent in 
military s^^rvice before changing occupational speciahies. This trend was not noted, however, in analysis of school 
completion and failure rates. There was also evidence to suggest a diminishing return on the benefiU of prior experience 
beyond the second and third enlistments. 

3. Retrainees who are career airmen typically achieve higher final school grades than do non-career airmen. That 
career airmen are more successful in technical training was corroborated by the analysis df pass/fail rates. These effects 
were most evident for personnel with less than 12 years of service, h may not be true for all experience levels. 

4. Background experience in an occupational specialty in the same aptitude requirement area as the retraining 
specialty facilitates final school grade achievement levels. The likelihood of completing training is also enhanced by 
transferring between specialties with common aptitude requiremenU. 

^> • K ] 
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5. Academic achievement level increaaes aa a function of aptitudes for both retrained and non-retrained airmen. 
The positive relationship between success in training and aptitude was substantiated by analysis of school completion 

rates. , ' 

^ ■ . - ' • 

The results of this study suggest several implications for managei/'^of^Ii^retraining pro-am at the Air Force 
Manpower and Pereonnel Center and of technical training at Ajr Training Command; The data have potential utility in 
selection and assignment of retrainees to improve the lilcelihood of sqccesa in technical schools. Apt candidates for 
retraining to specialties in an SAI subgroup where'retraining status variables contributed significantly to prediction of 
school performance can be identified. In these specialtieiB, prospective retrainees with high aptitudes and career airman 
status and/or military tenure up to the 12-year, but probably not beyond the 16.year point, would likely do well in training. 

Additional research is needed to address other issues pertinent to a comprehensive evaluation of the Airman 
Retraining Program. The current study, while providing empirical support for the viability of retraining enlisted personnel 
to staff positions resulting from shortages in Air Force career fields, is nevertheless limited in scope. The impact of 
changing specialties on the career progression of retrainees beyond technical training has not yet been fully explored. 
Of intercut is the accommodation of retrainees to their new specialties as reflected by promotion and skill upgrading 
rates, reenlistments, and productivity, Questii^ns concerning the influence of different reasons for and types of retraining 
on training outcomes have^ not been addressed. A particular concern is selective versus voluntary retraining. While 
retraining to meet manpower requirements in imbalanced sj^scialti^s without the enlistee's concurrence is limited, 
information concerning its impact on performance, satisfaction, and morale is needed. The current ^licy that waives 
for retrainees 10 points of the aptitude requirement established for entry into a specialty is also of interest. The optimal 
trade-off in performance achievement for enlistees with aptitude^ below required minimums needs to be detennined for 
technical school attendees. The waiver of ad(jitional points if justified could fwtientially stimulate participation in the 
retraining program in selected specialties. Imposing more stringent aptitude prerequisite's could, however, be necessary 
in other career areas to insure that acceptable performance standards ar^ maintained by retrainees. Resolution of these 
research questions would be of value to managers in the development of retraAiiilg policies in the best interest of the 
individual airman and overall force effectiveness. 
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/I miA^D/X /I: TECHNICAL SPECIFICATIONS 

Statistical Analysis 

The stalislica! analysis was conducted using the generalized linear regression model outlined by 
Bottenberg and Ward (1963). In this procedure, the accuracy of prediction (R^) associated with a 
given set of predictor variables (full model) is compared with the accuracy associated with a number 
of reduced sets (restricted models). The full model used initially is designed to reflect the various 
potential relationships among the expected values in the population. The restricted models are 
formed by hypothesizing specific relationships among these values and imposing the resulting 
restrictions on the starting model. Comparisons of the degree to which each of these models fit the 
obtained data in terms of predictive accuracy then serve as a basis for detemiining statistical 
significance. Each comparison between full. and restricted models is evaluated using the F statistic 
and associated probability value: 

F = ' 

v. - Hf2)Alf2 

{ ■ 

^here 

Kj''' = Squared multiple correlation - full model 

R^.^ = • Squared multiple correlation - restricted model 

dfj = Number of independe/W predictor variables in full model minus the number of 

indepjendent predictor variables in the restricted model 

dfg = Total number of observations minus the number of independent predictor 

variables in the full model 

The starting model for the analysis contained variables as specified in Table Al. Categorical 
group membership variables (coded 1 if the corresponding observation was a member of the group; 
0 otherwise) were used to define retraining status, career status, and background experience. Since^t 
was assumed that the effects of aptitude and time in service for retrainees would be no more complex 
than a second-<legree polynomial (curvilinear), these variables were represented by both linear and 
squaj-ed terms in the analysis. First-order and secpnd-order interaction terms were included for 
aptitude by retraining status, time in service by career status, time in service by background 
experience, career status by background experience, and time in service by career status by 
background experience. In the majority of SAI subgroups, there were 35 independent predictor 
variables in the model. This number was reduced in certain cases due to the presence of null vectors 
(zero cell frequencies). 

The starting model is shown again in Table A2 together with the various restricted models that 
wene defined. Statistical comparisons between the models weve perforihed in the sequence described 
in Figure Al. An^initial overall test for retraining effects was followed, depending on outcome, by 
either (a) a test for time4n-service effects assuming retraining effects were found to be significant 
(left branch) or (b) a lest for aptitude effects assuming retraining effects were found to be noh- 
significant (right branch). Testing procedure^ continued sequentially through the network until the 
most appropriate model was determined. 
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Computing EstimateB of Expected Vaiues (Predicted Scores) 



As a foilow-up to the fllalialical analysis, an effort was made to evaluate the magnitude an'd direoijon of the significant 
effects on training performance. For each separate analysis, the most appropriate regression model served as a badis 
for computing estimates of expected values {predicted criterion scores) for a number of student types differing 
systematically in terms of background and aptitude. In these computations for- example, predicted scores for non- 
retrainees at low, moderate, and high aptitude levels could be compared to retraiiices with the same fixed aptitudes. 
Where appropriate, distinctions between background experience, time in service, and career status were also made. 
Selected scores from these analyses are illustrated in Tables A-3 and A -4. Table A-4 shows predicted final school grades 
for the G 60 selector Alggroup. At the lowest aptitude level displayed (G 60), the expected values f(jr retraineta, for 
most background experience and time-in-service categories (42 to 56), equal or exceed the expected value for non- 
retrainees (47). The same is true for comparisons at the moderate aptitude level. At the highest level of aptitude, the 
expected perfonnance of non-retrainees (56), is exceeded by the majority of career retrainees but is generally corapaiable 
to those computed for retrainees in the lower tenure groups. For interpretive purposes, a difference of 5 points or greater 
in expyected pyerfonnance was considered appreciable. 
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TabUA'L Definition of Predictor Variables 



Variables 



f 



Description 



Source 



2 . 
3 

4 

5 

6 
7 

8 

<) 

10 

11 

12 

13 ' 

14-15 
16-17 

18-19 
20-21 

22-26 

27-31 

324h 
42-51 

52-61 



R etraining Status (Rctraince) 
Retraining Status (Non-retrainee) 
Ajptitude Score for Selector Al 

Aptitude Squared 

Time in Service 



Time in Service Squared 

Career Status (Non-career retrainee) 

Career Status (Career retrainee) 

Background Experience (Mech) 

Background Experience (/Vdmin) " 

Background Experience (Cen) 

Background Experience (Elect) 

Rackground.Experience (Unk). 

Aptitude X Retraining Status 
Aptitude Squared x Retraining 
Status , 
Time in Service x Career Status 
Time in Service Squared x Career 
-Status 

Time in Service x Background 
Experience 

Time in Service Squared x Background 
Experience 

Career Status x Background Experience 

Time in Service x Career Status 

X Background Experience 

Time in Servicie Squared x Career 

Status X Background Experience 



1 if retrainee; 0 otherwise' 
1 if non-retrainee: 0 olherwise 
ASVAB percentile (M,AiG, 
or E where applicable) 
ASVAB percentile squared (M, 
A, G, or E where applicable) 
Total months active military 
service for retrainees: 0 
otherwise 

V5 squared, * 
1 if V5 <36 months; 0 
otherwise ' 
1 if V5 ^36 months; 0 
otherwise 

1 if retrained from Mech 

area; 0 otherwise 

1 if retrained frc/m Admin 

area; 0 otherwise 

1 if retrained from Gen 

area; 0 otherwise 

1 if retrained from Elect 

area; 0 otherwise 

1 if background unknown; 

0 otherwise - 

V3 X Vl-2 

V4 X Vl-2 
V5xV7-« 

V6 X V7-8 

V5 X V9-13 

V6xV9-13 
V7-8 X V9-13 

V5 X V7-8 X V9-13 

V6x V7^x V9.I3 
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TableA-2, Model Specifications 



Model No. 



Variiihles 



Deiicnption 



1 (Starting 
model) 



1-61 



5 
6 
7 
8 
9 

10 
11 

12 



1-14,7-17,3241 



13 



14 



14,9-17 

14,14-17 

1-2 

34 

1-2,9-13 
14,7^,14-17 

1-2,7-e 

1-2,7-13,3241 
1-6,9-13,22-31 
I 

1-6,14-17 
1-2,5-6 



Retraining Status, Aptitude, Time-in-Service, 
Career Status, Background Experience, Aptitude 
X Retraining Status, Time in Service x Career 
Status, Time in Service x Background Experi- 
ence, Career Status x Background Experience, 
and Time in Service x Career Status x 
Background Experience 

Retraining Status, Aptitude, Career Status, 
Background Experience, Aptitude x Retraining 
Status, and Career Status x Background 
Experience 

Retraining Status, Aptitude, Background 
Experience, and Aptitude x Retraining Sta^s 

Retraining Status, Aptitude, and Aptitude ^ 
X Retraining Status 

Retraining Status 

Unit Vector 

Aptitude 

Retraining Status and Background Experience 

Retraining Status, Aptitude, Career 
Status, and Aptitude x Retraining 
Status 

Retraining Status and Career Status 

Retraining Status, Career Status, Background 
Experience, and Career Status x 
Background Experience 

Retraining Status, Aptitude, Time in 
Service, Background Experience, Aptitude x 
Retraining Status, and Time in-Service 
X Background Experience 

Retraining Status, Aptitude, Time in 
Service, and Aptitude x JRelraining Status 

Retraining Status and Time in Service 
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Table A-2 (Continued) 



Model No. Vuriiihles 

13 ' l-2.5-f),9-l 3.22-31 

]7 1-2.5-8,18-21 

*18 1 -2,5-13, 18-()1 



Description 



Retraining Status, Time in Service, 
Background Experience, and Time in Service 
X Background Experience 

Retraining Statu^, Aptitude, Time in 
Service, Career Status, Aptitude x 
Retraining Status, and Time in Service 
X Career Status 

Retraining Status, Time in Service, 
Career Status, and Time in Service x 
Career Status 

Retraining Status, Time^n Service, 
Career Status^ Background Experience, Time 
in Service x Career Status, Time in Service 
x Background Experience, Career Status 
X Background Experience, and Time 
in Service x Career Status x Background 
Experience ^ 
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.^tye=95 



RetndneM 



Non 




Nou 




' Non 


Cirwr 


Cireer 


Cifcer 


Cimr 


Career Cireer 




TboeinMe 




IkinServlee 


Tiine.inSenfiee 



Bttkiroiinil Non* Non< Non* 

bperienee Hetriineei 12 36 36 M % 144 192 RetriiiKei 12 36 36 48 96 144 192 Relnineea 12 36 36 48 96 144 ID2 



Mcch 
Mnin - 
Gen 

Elec ' 
Unluiomi 



.82 ., .83 

.10 .86 .91 ,95 .90 .88 ,87. .70 .88 .98 .96 ■ .91 .89 ,88 ,70 ,88 ,98 ,97 .92 ,90 ,89 

.69 .79 ,95 .96 .96 .87 ,75 ^'^-.80 .% ,97 ,97 .90 . 76 . 70 ,80 ,96 ,97 ,97 .90 ,76 

.96 .91 ,88 ,89 ,94 .97 ,97 ,97 .92 . 89 ,90 ,95 ,98 .98 ,98 ,92 .89 ,91 .% ,98 ,98 

,1 1.00 .99 ,991,001,011,00 ,95 1,011,001,001,011.031.01.97 1,011,011.001,011.031.02 ,97 



.81 .921,04.^98 .82 .841.04 



,82.931,05,99,83.851,05 



.83 ,931.06 ,99 .84 .861.05 




'^^Mti ItofaiSdec TImhitoylce 

Nob. Nob. Nob. ~ 

bperiwe HatrakMi 13 % M 48 % IM1921MBeei 12 36 )( « '« 144 192 SetniaeM 12 96 36 48 96 144 192 
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49 49 49 49 51 52 54 


53 53 53 53 55 56 58 


56 51 57 57 58 60 61 


Admin 


49 48 50 SO' 51 52 52 


, 53 52 54 54 55 56 56 


57 55 57 58 59 ?9 60 


Gen 


48 50 50 50 51 53 54 


52 55 54. 54 56 57 58 


55 58 57 57 59 60 62 


Elec 


■ 48 55 52 52 54 55 56 


52 59 56 56 58 59 60 
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APPENDIX B: SOURCE TABLES FOR TECHNICAL TRAINING 
PERFORMANCE CRITERIA 



\ Table B-I . PaB«/Fail Criterion Source Table yfith 

F-tesU of Significance for 18 SAI Subgroups 

Comprbon 



Source FaD« Rettricled . Full Rettricted dfi dfa 



Mechanical 40 



Retraining Status 


1 


7 


.0248 


.0213 


32 


32,457 


3.66** 


Time in Service 


1 


2 


,0248 


.0219 


20 


32,457 


4.87** 


, Career Status 


1 


12 


.0248 


.0228 


15 


32,457 


4.58** 


Background Experience 


1 


16 


.0248 


.022' 


24 


32,457 


3.78** 


Aptitude 


1 


18 


.0248 


.OOi'O 


4 


32,457 


174.74** 








Mechanical 50 










Retraining Status 


1 


7 


.0218 


.0168 


32 


40,341 


.6.36** 


0 Time in Service 


1 


2 


.0218 • 


.0181 


20 


40,341 


7.49** 


Career Status 


1 


12 


.0218 


.0188 


15 , 


40,341 


8.07** 


Background Experience 


1 


16 


.0218 


.0197 


24 


40,341 


3.48** 


Aptitude 


1 


18 


.0218 


.0052 


4 


40,341 


171.16** 


'* 






Mechanical 60 










Retraining Status 


1 


7 


.0170 


.0076 


32 


13,428 


4.01** 


Time in Service 


1 


2 


.0170 


.0121 


20 


13,428 


3.36** 


Career Status 


1 


12 


.0170 


.0152 


15 


13,428 


1.68* 


Background Experience 


1 


16 


.0170 


.0164 


24 


13,428 


.39. 


Aptitude 


16 


17 


.0164 


.0085 


4 


13,452 


26.80** 






AdminiBtrative 40 










Retraining Status 


1 


7 


.0244 


.0041 


32 


10,240 


6.63** 


Time in Service 


1 


2 


.0244 


.0081 


20 


10,240 


8.52** 


Career Status 


1 


12 


.0244 


.0120 


15 


10,240 


^ 'SR** 


Background Experience 


1 


16 


.0244 


.0098 


24 


W,240 




vAptitude 


1 


18 


.0244 


.0200 


4 


10,240 


11.38** 






Administrative 50 










Retraining Status 


1 




.0020 


.0006 


24 


1,037, 


.06 


Time in Service 














— 


Career Status 














— ■ 


Background Experience 






.0006 








- 


Aptitude 


. 7 


6 


.0000 


2 


1,061 


.33 






Adminiatrative 60 










Retraining Status 


1 


7 


.0127 


.0006 


32 


18,618 


7.11** 


Time in Service 


1 


2 


.0127 


.0031 


20 


18,618 


9.06** 


Career Status 


1 


12. 


.0127 


.0045 


15 


18,618 


10.22** 


Background Experience 


1 


16 


.0127 


.0108 


24 


18,618 


1.49 


Aptitude 


16 


17 


.0108 


.0098 


4 


18,642 


. 4.27** 






Administrative 70 










Retraining Status 


1 




, .0125 


.0019 


32 


638 


.21 


Time in Service 
















Career St&tus 
















Background Experience 
















Aptitude, ^ 


7 


6 


.0019 


.0000 


2 


670 


.63 



31 

s 

34 



^ Table B'l (Continued) 



CompTlion 



' Source Fun Rettrieted : Foil Restricted dfi df^ 



Administrative 80 



rveiraining oiaius 


1 
1 


7 


.0275 


0028 


32 


3,606 


2.87** 


1 imp in Servire 




2 


.0275 


.0083 


20 


3,606 


3.57** 


Career Status 


1 


12 


.0275 


.0109 


15 


3,606 


4.11** 


Background Experience 


1 




.0275 


.0069 


24 


3,606 


3.19»» 


Aptitude 


1 


1 O 

Its 










3 A7# 








General 40 










Retraining Status 


1 


7 


.0029 


.0006 


32 


36,535 


2.65** 


Time in Service 


1 


2 


.0029 


..0019 


20 


36,535 


1.72* 


Career Status 


1 


12 


.0029 


.0024 


15 


36,535 


1.20 


Background Experience 


12 


13 


.0024 


.0020 


12 


36,550 


1.04 


Aptitude 


13 


14 


.UOZU 


AAl A 


4 




o. W 








General 50 










Retraining Status 


1 


7 


.0054 


.0017 


31 


4,903 


.60 


Time in Service 
















Career Status 
















Background Experience 
















Aptitude 


7 


6 


.0017 


.0000 


Z 


4,ya4 


A 1 1 « % 








General 60 










Retraining Status 


1 


7 


.0156 


.0092 


32 


33.947 


6.90** 


Time in Service 


1 


2 


.0156 


.0113 


20 


33,947 


7.38** 


Career Status 


1 


12 


.0156 


.0117 


15 


33,947 


8.89** 


Background Experience 


1 


16 


.0156 


.0117 


24 


33,947 


5.57** 


Aptitude 


, 1 


18 


.0156 


.0054 






Of, ly 








General 65 










Retraining Status 


1 


7 


.1687 


.0602 


32 


531 


2.17**! 


Time in Service 


1 


2 


.1687 


.0771 


20 


531 


2.93*/ 


Career Status 


1 ' 


12 


.1687 


.1110 


15 


531 


2.455^* , 


Background Experience 


I, 


16 


.1687 


.1120 


24 


531 


1.51 


Aptitude 


16 


17 


1 1 OA 


ACA1 


4 




y.oo 








General 70 










Retraining Status 


1 


;,7 


.1960 


.0155 


21 


97 


1.04 


Time in Service 














— 


Career Status 




0 










— 


Background Experience 












llfi 




Aptitude 


7 


6 


.0155 


.0000 


2 


.93 








General 80 










Retrt^ining Status 


1 


7 


.0246 


.0008 


32 


6,107 


4.65** 


Time in Service 


1 


2 


.0246 


.0143 


20 


6,107 


3.23** 


Career Status 


1 


12 


.0246 


.0161 


15 


6,107 


3.55** 


Background Experience 


1 ' 


16 


.0246 


.0137 


24 


6,107 


2.85** 


Aptitude 


1 


18 


.0246 


.0221 


4 


6,107 


3.94** 



ERIC 
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TMgBA {Continued) 



Source 



Compftriaon 



FdD 



Rettrieted 



FoD 



Refttrietod 



Electronic 50 



Rotrainin<y ^tatiia 
IlCilaJIIlIlK OlollIB 


1 


7 


.0450 


.0183 


32 


. 2,409 


2.11** 


1 ini#» in ^^f^ip#* 

1 llllC 111 ^CITICC 


1 


2 


.0450 


.0243 


20 


2,409 


2.61** 


Career Status 


1 


12 


.0450 


.0289 


15 


2,409 


2.71** 


Background Experience 


1 


16 


.0450 


.0313 


24 


2,409 


.1.45 


Aptitude 


16 


17 


.0313 


.0122 


4 


2,433 


11.97** 








Electronic 60 










Retraining Status 


1 


• 7 


.0441 


.0259 


32 


4,279 


2.54** 


1 imp in Sprvire 


1 


2 


.0441 


.0330 


20 


4,279 


2.48** 


Career Status 


1 


12 


.0441 


.0345 


15 


4,279 


2.87*? 


Background Experience 


. 1 


16 


.0441 


.0336 


24 


4^279 


1.95** 


Aptitude 


1 


18 


.0441 


.0160 


4 


4,279 


31.42** 






• 


Electronic 70 










Ketraining status 




7 


.0791 


.0400 


20 


431 


.91 


I ifTiA in ^#kTVir>^ 
B IIIIC III k^ClVICC 
















Career Status. 














3 


Background Experience 
















Aptitude 


7 


6 


.0400 


.0000 


2 


451 


9.41** 








Electronic 80 










Retraining Status 


1 


7 


.0467 


.0304 


32 


41,000 


21.95** 


Time in Service 


1 


• 2 


■ .0467 


.0374 


20 


41,000 


■ 20.01** 


Career Status ^ 


1 


• 12 


.0467 


.0389 


15 


41,000 


22.31** 


Background Experience 


1 


16 


.0467 


.0382 


25 


41,000 


14.69** 


Aptitude ; 


1 


18 


.0467 


,0168 


.4 


41,000 


322.07** 



* A dash (-) indicates F*test was inappropriate and assumed to be non-significont. 
♦p<.05, 
♦•p<.01. 



33 



36 



Table 8-2, Final School Grade Criterion Source Table 
with F-tesU of Si^^cance for 18 SAI Subgroups 



» ComperUon 

Source Fnl] RettHcted FoD Rettricted dfi dfa 



iv)echanical40 



Retraining Status 


1 


7 


.1329 


.1269 


32 


30,123 


6.55** 


Time in Service 


1 


2 


.1329 


.1313 


20 


30,123 


2.81** 


Career Status 


1 


12 


.1329 


.1320 


15 


30,123 


2.29** 


DArkcTDiinci KxDPripnrp 


1 


16 


.1329 


.1316 


24 


30,123 


1.96** 


Aptitude 


1 


la 


.1329 


.0084 


4 


30,123 


1081.80** 








MeciiAmcal 50 










Retraining Status 


1 


7 


.1601 


.1475 


32 


38,644 


18.07** 


Time in Service 


1 


2 


.1601 ' 


.1589 


20 


38,644 


2.82** 


Career Status 


1 


12 


.1601 


.1595 


15 


38,644 


1.69* 


Rnpir irmiinn KvnpriF'npp 


1 . 


16 


.1601 


.1584 


24 


38,644 


3.16** 


Aptitude 


1 


18 


.1601 


.0120 


4 


38,644 


1703.67** 








IViechanicalGO 










Retraining Status 


1 


7 


.1038 


.1016 


32 


12,774 


.97 


Time in Service 
















Career Status 
































Aptitude 


7 


6 


.1016 


.0000 


2 


12,806 


724.51** 






AdmlniBtrative 40 




• 






Retraining Status 


1 


7 


.0886 


.0717 


32 


9,763 


5.67** 


Time in Service 


1 


2 


.0886 


.0845 


20 


9,763 


2.23** 


Career Status 


1 


12 


.0886 


.0863 


15 


9,763 


1.67 


L'CldklUUUlIU UALiCllClll^C 


12 


13 


.0863 


.0832 


12 


9,778 


2.78** 


Aptitude 


12 


IS 


.0863 


.0153 


4 


9,778 


189.92** 


• 




Administrative 50 










Retraining Status 


1 


7 


.1280 


.0637 


24 






Time in Service 


1 


2 


.1280 


.1195 


14 


l,Ot 


] 


Career Status 


2 


3 


.1195 


.1150 


3 


' ,02a 




RnnifiTmiinn K.Ynpnpnpp 


3 


4 


.1150 


.1125 


4 


1,026 


.73 


Aptitude 


4 


5 


.1125 


.0458 


4 


l!o30 


19.36** 






Administrative 60 










Retraining Status 


1 


7 


.0638 


.0256 


32 


16,626 


21.15** 


Time in Service 


1 


2 


.0638 


.0610 


20 


16,626 


2.41** 


Career Status 


1 


12 


.0638 


.0631 


15 


16,626 


.76 


Background Experience 


12 


13 


. .0631 


.0608 


12 


16,641 


3.47** 


Aptitude 


12 


15 


.0631 


.0372 


4 


16,641 


114.98** 






Administrutive 7 0 










Retraining Status 


1 


7 


.1969 


.0310 


32' 


620 


4.00** 


Time in Service 


1 


2 


.1969 


.1697 


20 


620 


1.05 


Career Status 


2 


3 


.1697 


.1577 


5 


640 


1.85 


Background Experience 


3 


4 


.1577 


.1494 


4 


0 645 


1.58 


Aptitude 


4 


5 


.1494 


.1166 ■ 


4 


649 


6.27** 
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TahleB'2 (Continued) 



ComparUon 



Source FuD Re<trieted FoD Reftrieted dfi (Sfj 



Adminifttralive 80 



Retraining: Status 


I 


7 


.0422 


.0095 


32 


3,408 


3.63** 


Time ir.' Service 


1 


9 






OA 




oo 
.oo 


Career Status ^ 


2 


3 


.0372 


.0340 


5 


3,428 


2.32* ^ 


Background Experience 


2 


9 


.0372 


.0363 


8 


3,428 


.43 


Aptitude 


9 


10 


.0363 


.0231 


4 


3,436 


11.73** 








General 40 










Ketraining Status 


i 


7 


.0820 


.0745 


32 


35,198 


8.97** 


I inie in ocrvice 




9 












Career Status 


1 


12 


.0820 


.0813 


15 


35,198 


1.73* 


Background Experience 


1 


16 


.0820 


.0812 


24 


35,198 


1.28 


Aptitude - 


16 


17 


.0812 


.0075 


4 


35,222 


705.80** 








General 50 










Retraining Status 


1 


7 


.1733 


.1462 


31 . 


4,721 


5.01** 


1 iTTiP in ^^rvipp 

1 IIIIC 111 Vlt^C 


1 


9 


.1733 


1672 




4 721 


1 R4* 


Career Status 


1 


12 


.1733 


.1695 


14 


4,721 


1.57 


Background Experience 


12 


13 


.1695 


.1667 


12 


4,735 


1.31 


Apiiiuae J 


! ^ 
iO 




1 fiA7 
. iOO f 
















General 60 










Retraining Status 


1 


7 


.1259 


.1006 


32 


27,745 


25.09** 


Time in Service 


1 


2 


.1259 


.1210 


20 


27,745 


7.79** 


Career Status 


1 


12 


.1259 


.1244 


15 


27,745 


3.10** 


Background Experience 


1 


16 


.1259 


.1238 


24 


27,745 


2.73** 


Aptitude 


I 


18 


.1259 


.0202 • 


4 


27,745 


838.33** 








irenerai oa 










Retraining Status * 


1 


7 


.2319 


.1447 


31 


485 


1.77** 


Time in Service 


1 


2 


.2319 


.2151 


19 


485 


.56 


Career Status 


2 


3 


^ 12151 


,2016 


5 


504 


1.73 


R a Ir DTiYi 1 1 nrl i4Tn^n^nf>^ 
UadL lUulillU C/AUCilCIiUC 


% 


4, 


9016 




4, 




^ 9 63* 


Aptitude 


3 


8 


.2016 ■ 


.0582 


4 


509 


22.85** 








General 70 










Retraining Status 


1 


7 


.6095 


.1291 


14 


51 


4.48** 


Time in Service ' 


1 


2 


.6095 


.5407 


8 


51 


1.22 


Career Sialus^ 
















Background ExperienceT 


3 


4 


.5407 


.5049 


3 


59 


1.53 


Aptitude 


4 


5 


.5049 


.3514 


4 


62 


4.81** 








General 80 










Retraining Status 


1 


7 


.0988 


.0692 


32 


4,853 


4.99** 


Time in Service 


1 


2 


.0988 


.0947 


20 


4,853 ■ 


1.11 


. Career Status 


2 


3 


.0947 


.0909 


5 


4,873 


4.05** 


Background Experience 


2 


9 


.0947 


.0907 


8 


4,873 


2.71** 


Aptitude 


2 


/" 


.0947 


.0131 


4 


4,873 


109.76** 




Table B-2 {Continued) 



Source 



Sc«tricted 



FuD 



Refttrieted 



Electronic SO 



Retraining Status 

Time in Service 

Career Status 

Background Experience 
Aptitude 



Retraining Status 

Time in Service 

Career Status 

Background Experience 
Aptitude 

Retraining Status 

Time in Service 

Career Status 

Background Experience 
Aptitude 



Retraining Status 

Time in Service 

Career Status 

Background Experience 
Aptitude 



1 


7 


.1858 


.1250 


32 


2,091 


4.00 


1 


2 


.1858 


.1755 


20 


2,091 


1 30 




q 


.if oo 


.1729 


5 


2,111 


1.37 


3 


4 


.1729 


.1706 


4 


2,116 


1.44 


4 


5 


.1706 


.0429 


4 


2,120 


81.59** 






Electronic 60 










1 


7 


.1558 


.1389 


- 32 


3,546 


2.22** 


1 


2 


.1558 


.i489 


20 


3,546 


1.45 


9 


9 


1489 


.1450 


5 


3,566 . 


3.26** 


2 


9 


.1489 


.1437 


8 


3,566 


2.71** 


2 


11 


.1489 


.0222 


4 


3,566 


132. 77** 






Electronic 70 










1 


7 


.2607 


.2386 


18 


410 





7 


6 


.2386 


.0000 


' 2 


434 


67.99** 






Electronic 80 










1 . 


7 


.1432 


.1193 


32 


35,189 


.30.62** 


1 


2 


.1432 


.1412 


20 


35,189 


4.07** 


1 


12 


.1432 


.1419 


15 


35,189 


3.56** 


1 


16 


• .1432 


.1377 


25 


35,189 


8.97** 


1 


18 


.1432 


.Q259 


' 4 


35,189 


1203.92** 



•A dash (-) indicate* F-te«t wm inappropriate and aaaumed to be non-aignliscanl. 
^'Compfirison deleted due to absence of non-career airmen in sample. 



♦p< 
♦♦n< 



.05. 
.01. 
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